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ANALYSIS OF PREFERENCES FOR THE USE OF BICYCLE SHARING SYSTEM
IN ATHENS

Athina Tsolaki
Supervisor: George Yannis, Associate Professor, NTUA

ABSTRACT

The objective of this diploma thesis is the analysis of the characteristics influencing the use
of a bicycle sharing system in Athens. The necessary data were collected through an on-
line survey to a sufficient sample of commuters and residents of the Municipality of Athens
and the stated preference method was used for various scenarios of cost, time and comfort.
A logistic regression mathematical model was developed describing travellers' behaviour
based on the characteristics of the travellers and their journeys. Both multinomial and
mixed logit models were developed. From this analysis it was derived that the probability for
a traveller using bicycle instead of passenger car or public transport depends on travel time,
cost and comfort level, along with the age and the gender of the traveller.

Key-words: Bicycle sharing systems, stated preference survey, multinomial logit model,
mixed logit model
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dgleytivldsi Urs UsUsaUsaUsoat 3 UgUis. FEdeUsi3UU
ahoed U~vxs "Uyp UesUpoxlds eysaboalU.e zaU Ug see Us
aUse3s9s06 6s5UalUs dq Usee ealUd U UgUyd.

qdUfpGe, GU @yoleyslUd ~Ujys UL GU0sdeWinwadlss U saddz f
"3 elGUsed, udeaUte oY 85U UszUasaUsUsse 3U ¢ @63 U
y3Us oaYlUegd (lGgstigUtUssae UGgleyUsld). EUds U
sUy Uy caoeh o6 o scibésmested Idgif hodet), td)e( 66 sale y 3 Ud Uz Uao
e 63 Ua 30 Useoasgs GU ~ Uy s Dafy& Bigrlairg;Bierldifep00§.3 Uz o
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3.5.4 ztT¢) UYANBEgIY) ot TALEq? AKABLsBilq?

ZUds “~j3edoeielUsd UshRUqUU 'U;egﬁs’?‘ﬁuq U d e6s9s
“3e8Ui "¥v3, eBU0Pos¥s0BUEdUs d hdUGd Uddg UsUsUy U
"3} AUg U 63 dasehUqUUY, 'D;yeesﬂug UgUasazalU GU0d
U haU0Gdd. qaUpGe, GUU o2U0U3saUgeyslU asostUsayY

g hdUadd Udd dUx;h,Udlicyg M¥sd AedoqUUds e ealU U0UU &
9693 oaUUUsesee Usy RUUU¥3 Use 3. EUds UshpUqUU
eo9aUtlL 3 a69950Us s (miedlogitemdbdels)y8Ud3s 6 ealU eUU; sYesUU
UgUe, yUds 1 GUU0 UU GlGYeeUbWssbosodwesoabdlfydsese

Uay f UUU ¥ @McRdddeni&3slrain, 2000), e U ey sleysU0d ~ Uy s UL aUs
aUse390e aUUUS3 ¢ ¢ e(Fosgerpun&Bigihive32007)p € t 3

FOU "~ 3 AUg U UgUY U s6Usj UalUUs d UGgsugUkBosoe
“"odU3z e pmty 30 s odgloga)d Jsdis ¥v3. KoslusahUU; U, d o6}
aUUUsseed "UyycUs UgUeszal GUQ3 "Uyp 903 Ule ~ga
GUs Ui 3U0UUs LUmbdUrvYaided 3cy eld GUmbgl " dPYedeld &g U a
dUds “~ 3 elU) ceoe Gbpimath étjaleA005, Watker €t al. 2007, Burda et al.

2008). Bs oaUsessoeayd GUecUGUseayd ~U;yYelUOUjes ¢ 8y C

x FgleUUaGUsd oaUs UGgsugUGUseayd GgleUUalGUsd ¢
"8g dUvjei 3UdesaYUdU UjdatigUGUsayY o003 UjcoaY
x ggelUaU utsesUsaieUslq ’U;Usy ;1(3 b Usg “~jJe8Ui @
x KUOUpeloaluUGUsafhUqUU (tdaUu GsUGaey UUsose
UsUsaUsaUsalL 3)

x | Useosae OU0U; soy3UsU, q e eaUlU Us UGy OUU:
GoUGU) veUlsssanssysUliidalUle U UsUaUebU3sheUs¥s
e YiUJ Updfpldatas). (

ZOU "3 RUg U UgUY, 2 9)0U0ceyY dllg 3sWselsagac@ Uspadni(fal s ¢

tgasyyUdid cydqlse hr@PUddstgg UURe s g

Uin = Vin + On

GUsoe cpiee GAudady d eU(@We &)y
d bU;iUqUUd UgUit s, @s 6 asaae
a;hUDUrs Uset s ~(0, ¢).

bUGsose slshUqUU Uxrs ~jeUi ¥3 UgUdiy stassUbsi £G4
(variance-covariance matrix) i Us Uas3 Us UGsUoi1396. ¢ €68} 0G&F oaUs
aUdejasegs oaUs Ud ea6)le oUs Usd -tgsaifplbl @ds 0
UsYasolU €U Us Uatused Uvs GUescUGUsalysl Yhvley Uy v
] h UU " Uy U0 ¥3y UasUs “j3eGUsyd HAUs UU es5aU0¥
eUddeUUsose ec6)je, aUdhUs s GUecUGUsayd ~Uj Ye
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0RE . QN Q Q, ~2(0, 1)

h eg s d @&6990GUsse "~ odUshUqUU,.

iosU Us3s g ecoasomdiceds dicydUs ) ayide t(Eran, 20035 U a6 B B
bUGasesWUge UdUd UantomwmwsyUget 3 U ' h e9U0 oaU0UUUs G
g U U d Wpiferm)~(0,1),t & U U:

¥ P

0 R0 o QR
Ede Ust1 3UU0Us fHUs UaszUs U Uy UaUqUe 30U U sbUBUs!
aUdhUs g ¥y 6Us GdeUsUsse “~odUshUqUU ed UeUaqd!
(Chiou & Walker, 2007).
3.5.5 @3?)zt¥T) YABEgIY) opt) TALgq? AYtsBilq?
ZUd 3 "38doeielUsd UshUJUU ulgssUlieysjoadidse U tisdUG W) g
G Ue 9 6 (manes data). KslisahUU; U, aUds “~Uya Uxad h eg
U UsUaUebUsheUszlUd ~ Uy U0U0dyealsd esUd eevyuUd U
GUs3fhelUsU:

T jUsesoae Ulbgenthetegrogedatyy , d 66 ealU UsUsadUssecUa
Uvxs "~ Uy U0U0dyeiceUsys U saesot 3 UsUs (Nddidgel s Ul a
2005) , ohor Uxs U UsUaUehUsheUsys Uy 004y
UsUUYee83U0Us UU GGYeeUUW "Ussg cijss ce OUUD Yaoas 3

T K3y, 0dad UK ) 6do ostaellepdndendd)) & & UG aUd Usg h
U s2a6oe ~j UoegUUe @65U0UalUs GU usUGey OUUsafh GU
U sac6oyd aUUY Ue "jedoeieUse aUyvyliuse 30U U d

& U Y ((Hogore & Kyriazidou 2000), h ~ vd GU esU osaUllGsoeoe eUj o

"3 1 Us g b1 drdes Markov process).

TUOUUY Ggsy UsU, uie Ustiis U UsaUYOGUsdg UsuycUU
GgsUy UellUsd 63 duoaehUdUUd fhoavs Ux¥sz ecUsUzxalUs
aUdys3U U h UU 6 6alU UGU) ehetlhlys ubWiowdlald
U AGU0Gdd, 180U d a¥YdU GgsyYy Udad 63 dlsehUdUU(

Uint = BXnt + 9Ynta + U, + Qnt

h ewuUasUs d U sasoe “6g ~J Upediei sB@ydBUWa d
T=t-1 (state dependence), U,q UUsesoe UUU;eoy3UsU, d e eal
GUescUGMAmem Ggaedyd U0 byldd Uds oUFe,39as a0U
dUscUGUsoae 6 dqlioacshUqUU.
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UgeUaU oaUs ¢BUelda 0w Usasd&; UtyUlede Usslt r3bsegd (el ~ § @
Us e98Y0BdWd cU0U0dBaqUdsmgyY; UdqUys cU0UbadUL 3
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ee3Uyars.
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auUd s Usy Ugsd Us
e U0UbadqUL 3 aUs Ud
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jUde y8digU0BFgdeetiBapPalnf ¢
iei e8asoady vydUa y 3 Ug U "0 tloasUyd U0U i Ut g3 esfey B oG
UOUsGUsse Uesgd 3Yagld, dq E¥ysal elgabae Y&
ge Uy UGevyUxys oaUs oaU0UU' U yealgalld g Uhesd dU * yoy3 UllggssUc
U Uds 6 saU dU " jUoeUle Yogddldlsd,;YwyXanls aUsf
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3UsolUagPdg3Udg Uaa¥Y oaUs U ' h Ud & ey gt gUa
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3UGUydei 3 89 ~ Uy Ua¥YUx U0 UUbUEvessedradU de yodssli e dd 3™ @
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GUescUa¥s "8g y¥eega UgeaalUolUa U Ud eydeaas Ud
UgUyd UasUs (Pindyck, Rubinfeld, 1991)

A GjyUsgesoae " Uaossil)jheddd (Linear Regression)
Ads d Us 6 Us o gProtitaralgsis)i d

A) 3 ¥ o giisdU o dp Uif0jgcriminant Analysis)

A secosliUsee " Uessilijhedld (Logistic Regression

g U eUyaU0ecU Udd GUUUs  Usrse d UJ30Y srgind de, U dehli ¥ a
UsUovyoe eUddeUUsosci "~ eUichgUse Vegle oedeg Uds
Uds U saUoUatU eydaslias.

U UayYUxy " Uycegl8¥egiOpPs G0 680dj o9dYasaY Uagd.e
slieodudlU aGUds U sacoee Wdfu sogl Ul EHBEUIpdd Uz Uy
GUssecUa¥ys GUds "~ Ujyei G.U s arveUUsosae UyoUGaU

23 Uegesoe ~ Usaotknéar fregressibn) eidoUa GUds Usy Ugad
Udde UUsoai "1 6Ui "@6g "B@3sYPUdddoasUdlo diig Ud UL
gooaUoajseysag oUoe3fplBed ~ UG dioUyslerBUs ~ el Ue
Pindyck, Rubinfeld, 1991). o¢ 2§ de & dlisgzseyg BE e ali Al
g3Y3Uddd 63 dioaehUdUUYg, UsllecfUWyyY wspdama ¢ &) BOB G ad
} UoeUUe 89ddUa Us Ggoolay sfipxme Uglifhe sUnyU e $Hao g:-
3U Ui aG00Us 636eYelqgs UdghUe dds g bieddalisyg Udlc y
g3Y¥y Udadd 63 diosehUdUdRfUqalls Uddds " s8doy Ug tisees
Uassitiy hedadd es 3lUve B} sldd UseybaeWd UP©¥a 1 a8 c a i
deUasUs HAUs @89 GgsUUaUGUyd g 6 odrodgemesiElls U
DUJUO[3EX‘SUlﬁG{‘}3l3 Ursi eUpWblidqoaUs Uvr3s Ugtcacads o
aYcolGUs. ¢ UGgooaUdpddws d Upde iladd YaqUs UGG BJY:
Usessoa¥Y oaUUU3Ue dsy sodh, 0 e UhgUh 9es thadsdd UU QP o WU F 6 o
UsYagld GUdas 8pgs&de@ UU; oUGaU, UdGBUUDodBw) UadzyYs
(U sbeoe 3 e0GUaeceeg, Aes U sbesae "~jeutlUacasg)

Co ‘CoC( N Co N Co M S

C° (@

(M)

¢ oadUseUsoe (pibdivamaysiq) U s UUaUa GUBHEs &Us derqUd 31[
e 63 6ib @BHUyoUGUBIi 3 GUescUaU " cejicy degs Uldga b
"3 8Uaedaddises 8sU0alUs HUU3s U&Mgwumyeq& °('J€Ji

slidoUa UB&qa&gad eUddeUUsaai "1 ®Ui0aegy UpypfMmbeUy
g eecoab@¥VpUdid 63 dioaechUdqUUJd ( Borystle Uo fhdl ¢ Bdadeles
eU Usy®phsse hH ¥vd oaUs GU0ds “"Uya Uxad Udd o;

dgooUoayoseysdi dpdeasdis eUUUGcdeUUslGeh t Brs3aUUs
"adU3hUqUUG, 6 ‘gesa ¥bs elygdl slbyys d U egeUasesUrldiyacks"UU
Rubinfeld, 1991) . eWYé&delh oaUUY Ue GgoolUesyseyszae eU0UUGG
d ®jj3ee UBWzxsY; UdUys eU0UUbadqUuL 3 GU0Uds  jlssU; Udce
eUUUGcdeUUsCedy sadieyizaxgd Uy UeyUy v3 ~jealUBagdg aU
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"3 8aUseys3aeg 30U g easostUdlolg etadUszBURUUs g Ut
UsUsoaUs liddeyyd & Yy cegs cdaygo@ygsdedetdwadshUq
e  aalUd vd U a Uxs ~ aUdadl Usrsss ace dalilb=x cd caadidiidB=ss a
“"Uya  Uxad 0Odd o;Dsssaeag’Us’ UbBag Ug §ddiedapalygsbii & &
dUx) BablBUs epUaey 0d Udd €6y ed Ui = a + bXi , |
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a3Us UdalUlie e5U eydeoiaoadilUasgl aUtidaey Bae cdls Uy
Uy UsaUdUs@gUs &)Y e cal aUdgllgddededdychloesss Ui’
“@ji 3 30U UzUcded 3Uaesl Ubdi \®) edJdhu¥3, hH ¥vd d Us
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C ™

>C§COC((")

[So RN )

eUdhlag.

¢ 269950 Usoe " Uassitjyhedidallegicytdicd egd §ldly e m
0 UsUyoU8aU uGUlesysxpooUasdy wkag ¢ 00 Wi orzydsdd
"3 8Uaedidd (statedepi@BEes edgpe) OUYY de @wummw "Uso
¥GB8(Q3 GUhee 3U eUdyledadgslelosdosaassyg cdiUBG ey
UsUUov3sGUsay GUsYisy. d eUdela Uz iy ddmoy gldsd

eUddeUUsoaagi sUi "e6g ~ YUhwady dgdldgdeslUsdgds U
Us U

}
UaaUsaUsay¥Y GU3YysU (PindWUagk,sRulbglfif elUde G88dGqg U
J oaUasegd "6g U @pdvesgaildgsligo dJda
8  aad Ug3UUaUaUUs d U atjddiidiegd aWdd gV We gt {yd Cbal
y U C ¥ GU0ds UUessoes )y peodidd . U '¢e Blsabal Us

~47~



TAO) s) £tB 3 UKgQAggLtTB 3UYBd) U/

Usd “Uys UL aUsdUe g@a 3dUsU aiily Ubdjesylbed (e
G0ds "~ Upei U us axvyelUUsoe Uy

— O
O C«
o 9
Co
(0]

L
«Q Q
Co
Q
m N
o
c
o
w
c
(O}

"895UaUUe &@ooalkesy sagasd, UPR e
g3lUced oslWdlUaldeszes YW AGOY»Uda
U Usd uidd sUdhededsecalUes adigkigE U ¢
, 1991). ¢ bUldowebegPodeUlep¥sslipl &
a aUs 6U0Uds Udlkyyas’ c[stuLt[UUbeagdLliehlme@UhJeysh
aUs GUds " Uyei U ¥y UgsU

csUs WMPeOlgd c@ecadlgd o) Uceossie d Udsblipho
’ 2egUUs
G

9) Co Co

WO O @ CC
CC 9 @

™ C T w A

o -
Cc™ S5 O oD@ @

o o —

"Usossl)edudrsocs lgRaegUdsec dagadg sl
Ud eydeiia UcD@ Gy2BaUd d ( ma i method) (Pindgck,| i h o
ubinfeld, 1991) ,UaWgagUlie” cem 2 Gge &b so LUivU OU y
) y@E O0Us ks Uy UUg ) ©gRYWg, " dlbeg) 0 U

. ¢a SUdc{ UjUs®iff” UYsh Ulgy @s a've gllidfp U d 30 d
3Yy Udad 63 dioasehUdUUPo@wthillcidt. y ¢feu n g thiYaghe)e siBaff)
3U;jUetUs Ux3egUUUghPEFengasy de ogaeddiigd U0 -
Yy cUs 3 U "3 UoeUUR G 6 ddggditha e s atoee UUW o o dlico
U0UGedeUUsteh, U f UhgUlgs YieUdiiay Gedj d GddE hilligae U
Uoydd ( o5dUshUdUU oUsUdygswyald Wd 3 69 adalmgadifpisedelde
Uassiliy hedad, U gUUaUa dJs UUdasU U¥ o @ydo Usiyadls tiis U
"3eyagyUs U fh UsUszyvyy UdUBd 0 U049 UlUagge w3 sie ®
"0y s UL GUsd Uy Ugst s K 6g d Us¥yagld G§Udy asUU0U>s

CoCy ©@© © C O CoW
)
(@]
8
c
(@
(O]
(O]
©

Ce
o
(O]
o Co
C\
@®
w

(]

TM M Q CoCo O P M M
!
0
@
c
(&)
®
w

zU utUuteeyse 265 A3 AHUs a€dA; 3U0jecvil a46%ea8l
GUUUsGUssed Us¥Yagldd d UsyY Ugsd eeUddeUUssaqi

e UU0UbadUe (as3(Ub otbatilBamjesly, Heos U sbesae 3 e0Uac
Uszed

o

1. ¢ o3 Uegeosoe "~ Ueossiliyhedld uUs UasUs oaUUYac:

G0leseysarvas Udd GgooeaUsjyseysadd yj} UgaUd o0s5U00a
GgaUced aUs aU3e3598Y aUUUsOsdsysq.

2.¢ UsYeagld UsUsaj; sURUJUUd U3 e 63 Ua 3U aslUdza
aUUdoey 96 89Ua Us UUaoeU Us¥YasgoU U a¥Y 85U
stidoeltUs GUds UsyY UgeWdi “egUidblee WyUbdgp e U3 Ulicgy 9o
U sasoe Usg.

3. ¢ ceydeludbddt pramal ysi s dU e 6836i00 30 @6} c
“"8ag @a6afQUU;d aUs " UypstlhUU; e 6ye36bHbH U U
oUssa¥ "3 eUseyYUUs " Ups0GahU0ye G0 " Uyps UL GU
"0y s UL GUsd Uy Ugsit s "~ Ulaeg.

Zge Uy UGeUWsoYd espdduegs dJdadf ‘olsess i) fegessidny (| o

ajaddalU oaUUUsaadehUllgae oBdLYaddid 6 UarEs Gulljtiaictyd ¥ :
o arvelUUsose Uy oUGady (gl diessUdhd c Wdixs g BibaOyd i U

~48 ~



TAO) s) £tB 3 UKgQAggLtTB 3UYBd) U/

"adU3shUqUUG Uz UGaey salre ed) qidia 3 UUsgacociBglUe ¢
"0y 903 YGUUUs UsUagUsay GUds ~Uy¥yYoyUGe "eg Uss

37sBULEELET ¢ Y] st LAPABICREGFRESSION)

¢ o80os5U0Usoee " Uesssityhedlid U(BOYBYOI ce atde girlelslbsi (i
aUUYaoadad sU Usyg sWepwsd U WY Ifydh Bl by, j sed U f U
e Uds U eglaU oY eoav¥3 Uy UaUdy o8& Y5 alsge olllbd 3o e 3
sUoaes3hd. BidoUa GddesUUBa®i Ugajde Ut Usgigs BgUdiials
G
U
9

C«

9
d

1} dieoeAUqUUd Uamg olpxsBdbggiylasgas 9pPp8ahs Uxs ~ag
dy UYeegs. | HrddoagegpUdiqueeadcdcagesblUbaetWiomq :
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